This study was conducted to evaluate the anesthetic quality produced by ketamine hydrochloride (K) (3 mg/kg, I.V.) and ketamine-propofol (K-P) mixture (2 mg/kg-1 mg/kg, I.V., respectively) in six donkeys premedicated with xylazine (X), (1 mg/kg, I.V.). Each donkey was anesthetized one time with each dose of (K) and (K-P), five minutes after (X) administration, in random order at (1) week intervals. The anesthetic parameters; induction and sleeping time, abolishment of the swallowing reflex, recumbencey period, cardiopulmonary responses, were qualitatively and quantitatively assessed.
_ : . ) 3 / ( ) 2 / 1 / ( ) 1
INTRODUCTION
The dissocative drug, ketamine [dl-2-(o-chlorophenyl)-2-(methylamino) cyclohexanone hydrochloride] (1), have an undesirable central nervous system excitatory property during their use in equines (2) . Ketamine (ketalar®, vetalar®) can be used in donkeys and mules for short procedures at (2-3 mg/kg); however increase ketamine above (3.3 mg/kg) has been associated with rough recoveries (3 and 4) . It produce profound analgesia without muscle relaxation and tonic-clonic spasms of limb muscles may occurred even in the absence of surgical or other stimulation. The difficulty in assessing the degree of unconsciousness coupled with poor muscle relaxation produced by the drug make it doubtful whether ketamine should ever be used alone for surgical operations (1).
Propofol; 2, 6 diisopropyl phenol, is a new ultra short acting, rapidly metabolized intravenous anesthetic agent. The drug characterized by a virtual lack of any cumulative effect and by rapid recovery after its administration in bolus doses or by continuous infusion and it has action without excitatory side effects (1, 5, and 6) . Propofol is an intravenous anesthetic agent with a desirable pharmacokinetic profile in horse, i.e., rapid onset of action, short duration of anesthesia and prompt recovery, even following continuous infusion or supplementary dose administration. Smooth anesthetic induction is obtainable when propofol is combined with a tranquillizer (1, 6) . Studies with horses have demonstrated that, when used in combination with alpha-2 adrenergic agonists, propofol has the same effects in horse as those observed in other species (6) , and may have advantages over ketamine (2) . Pre-medication with either xylazine or detomidine improved the quality of anesthesia produced by a single bolus of propofol (2, 7) .
The aim of the present work was to determine the anesthetic interaction effects of intravenous mixture of propofol with ketamine at the dose rate of 1 mg/kg and 2 mg/kg, respectively in xylazine premedicated donkeys and comparing these responses to the undesired side effects produced by ketamine anesthesia alone.
MATERIALS AND METHODS
Six adult young (aged from 2-4 years) donkeys from both sexes were used in this study. The animals were ranging in weight from (50 to 170 kg). The donkeys were housed indoor kept on straw and grain, and had free access to water. The donkeys were premedicated with xylazine (X), (Xylazine 2%; Ceva Animal Health, France) at the dose (1 mg/ kg) administered intravenously into the jugular vein. Five minutes later, anesthesia was induced with ketamine hydrochloride (Ketamine BP 50, Holden Medical, Netherlands) at the dose (3 mg/kg) administered intravenously into the jugular vein. The same donkeys, after 7-10 days interval, were re-anesthetized with (K-P) (Propofol; Diprivan®; AstraZeneca, Macclesfield, UK; 1% emulsion) mixture at the dose (2 mg/kg-1 mg/kg, I.V., respectively), after 5 minutes of (X) premedication, also intravenously via the same jugular vein.
Once the animals were sunken, after induction with (K) or (K-P), they were placed on right lateral recumbency and 'blind' endotracheal intubations were attempted. Once positioned and secured, they were allowed to breathe fresh air. The animals were kept on lateral recumbency and did not undergo surgery and were left to recover undisturbed. The endotracheal tube was removed once swallowing reflex returned. The quality of anesthesia with both protocol was assessed by an expert anesthetist and the following parameters was monitored; the time of the induction (from end of injection to sunken and lateral recumbency); quality of induction; sleeping time (from beginning of anesthesia until first head movement); return of swallowing reflex (duration of the abolishment of swallowing reflex from disappear to appear); recovery periods from anesthesia was determined by achievement of the periods from the time of head movement to sternal recumbency period until the animal could stand unaided; the quality of recovery and the quality of plane of anesthesia was determined by the assessment to the degree of muscle relaxation, and the incidence of side effects. The cardiopulmonary responses (heart rate and respiratory rates), were considered before premedication and after induction of anesthesia at (10) minutes intervals.
The data was analyzed statistically by using in depended (T) test at level of significant (p<0.05).
RESULTS
The obtained clinical results and the analyzed statistical data for the scored parameters for this study as shown in Table ( 1) were as follow:
The quality of anesthesia produced by (K) at dose (3 mg/kg) after (X) premedication (1 mg/kg) referred as; rough and slow induction associated with a moderate excitement (56.25±8.44 sec). After induction, the animals show muscle rigidity, and irregular cardiopulmonary responses. The orotracheal intubation was very difficult (or failed, in 4 cases), due to locked jaws as a result of the rigidity of the masseter muscles of the jaws. The swallowing reflex persists and narcosis was poor to light during anesthesia. The sleeping time was (10.5±0.95) minutes and recumbency period was (14.75±2.28) minutes. Recovery with (K) protocols was characterized by rough and some violent awake with excitement in nature. Although a clinically increased cardiopulmonary (HR & RR) parameters during anesthesia with (K) was observed, but did not represent significant difference statistically. While, on the other hand, the quality of anesthesia produced by (K-P) mixture at dose (2mg/kg-1mg/kg) produced excellent induction characterized by rapid, smooth and free of excitement (23.75±1.75 seconds). The statistical analysis by the use of Student's -t test, show that; both, the induction and sleeping time, during anesthesia with (K-P) was better than (K) at p<0.05, but no significant difference was represented in the recumbency period between (K) and (K-P). The orotracheal intubations were easily performed in all (K-P) anesthetized animals and the quality of anesthesia after induction was characterized by good muscle relaxation and narcosis. The swallowing reflex was abolished and its duration lasted for about (15.75±5.61 minutes). The duration of sleeping time lasted for a mean (22.50±3.57) minutes, which was longer than with (K), (p<0.05). The recumbency period was (10.50±2.62) minutes. The pattern of recovery was very smooth and its period was as twice as that caused by (K) (10.50±2.62 minutes).
Anesthesia with the mixture of (K-P) maintained the heart and respiratory rates clinically. Both, RR and HR did not represent significant difference at p<o.o5 with this anesthetic protocol ( Table 2 ). 18.5 ±1 DISCUSSION According to the results obtained from this study, injection of (K) intravenously to the donkeys premedicated with (X) induced a slow and rough induction associated with excitement. This finding could be due to the undesirable effect of ketamine on the central nervous system as an excitatory properties and the induction of anesthesia with ketamine alone is unsatisfactory as muscle tone is extreme, spontaneous and virtually continuous (1, 2) . While the addition of propofol with ketamine, which produced a homogenized mixture proper for intravenous injection, was found to beneficial. Hence by improving the quality of anesthesia; as induction become calm, smooth and rapid. This was due to the excellent ultra short acting beneficial effect of propofol as an anesthetic agent having rapid onset of action. Additionally, the mixture likes to exert synergistic effect (5, (7) (8) (9) . The mixture of (K-P) was made the orotracheal intubations very easy, while in (K), the orotracheal intubations was extremely difficult; time consuming and needs a good physical efforts, otherwise failed. Off course this condition is due to the well known side effect of ketamine that cause muscle rigidity which lead to closure of the jaws (1, (7) (8) (9) .
The quality of anesthesia in (K-P) greatly improved the undesirable quality of anesthesia in (K) which was characterized by poor narcosis with short duration of action and muscle rigidity. The finding is in agreement with these reported by (9) (10) (11) , where the rapid distribution of ketamine from brain to other tissue may account for its short action. The analgesia is not accompanied by central nervous depression and hypnosis but what appear to be a state of catalepsy. Analgesia appears very early and was representing shortly following loss of consciousness. The specific effect will vary with the species of animals that generally ocular, oral and swallowing reflex are present also muscle tone increase (10 and 11).
The recovery patterns from (K-P) anesthesia were characterized by its smooth, rapid and free of excitement features. This finding is in agreement with that found by (8 and 12) who stated the use of propofol and ketamine together for maintenance of anesthesia in ponies anesthetized for castration with detomidine premedication. Others had also evaluated ketamine and propofol mixtures; and reported very good operations and quite recoveries from anesthesia. They referred the smooth recoveries to the effect of propofol, and they judged it as a reason for the improvement in that concern. In opposite, recoveries from ketamine were undesirable and this known to be due to tonic-colonic spasm effect of ketamine, which may occasionally occur and the rigidity of muscle remain during the peak effect of the drug with gradual subsidence during the recovery period (1, 10, and 13)
The increase in HR and RR during ketamine anesthesia was resembled to those observed by others (1 and 14) . Intravenous injection of ketamine has been reported to produce arise in HR with arrhythmias associated with mild respiratory depression, and in clinical practice this is usually manifested by increased RR which does not compensate for decreased tidal volume. The maintenance in the degree of HR during (K-P) anesthesia and RR resembled to the observation by (15) in horses undergoing total intravenous anesthesia with propofol or ketaminemedetomidine-propofol combination, HR and arterial blood pressure were maintained within acceptable limits.
In conclusion, anesthesia with (K-P) mixture protocol produced an excellent anesthetic mixture for induction of general anesthesia in donkeys, and up to our knowledge this the first report on the use of this mixture for total intravenous anesthesia in donkeys.
